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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments with respect to claims 1 -4,6- 1 9,2 1 -34,36-49 have been considered 
but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

2. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

3. Claims 1-4,6-19,21-34,36-51 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ketchum et al (US 2003/0048856, previously cited) in view of Kuchi (US 2002/0126648). 

Claim 1: 

As shown in figures 3 and 4, Ketchum discloses a method of controlling 
communication resources of a telecommunications system, the method including: 
determining a performance measure characterizing performance of a communication 
channel (channel state information, page 2, paragraph [0026]) between a first transceiver 
and a second transceiver, the communication channel including modulation (see block 
322a and 354a in figure 3), wherein modulation symbols are distributed using at least two 
radiation patterns (see different paths with different antennas (i.e. 324a, 324t in figures 3 
and 4)), the performance measure being sensitive to the modulation (page 15, paragraph 
[0171]); and controlling the communication resources based on the performance measure 
(see block 334 in figure 3, the controller is based on channel state information; page 15, 
paragraphs [0 1 72] and [0 1 73]). Ketchum does not specifically describe that the 
communication channel may use non-orthogonal modulation matrix. Kuchi teaches that 
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a communication channel using a non-orthogonal modulation matrix in order to increase 
the symbol rate in the same field endeavor of multiple input multiple output 
communication system. See paragraphs [0013] and [0014]. 

Thus, it would have been obvious to one skilled in the art at the time the invention 
was made to use a non-orthogonal modulation matrix modulating the MIMO 
communication channel of Ketchum for the purpose of increasing the symbol rate as 
taught by Kuchi. 

Claims 16 and 46: 

As shown in figures 3 and 4, Ketchum discloses an arrangement for controlling 
communication resources of a telecommunications system, the arrangement including: 
means for determining a performance measure characterizing performance of a 
communication channel (channel state information, page 2, paragraph [0026]) between a 
first transceiver and a second transceiver, the communication channel including 
modulation (see block 322a and 354a in figure 3), wherein modulation symbols are 
distributed using at least two radiation patterns (see different paths with different 
antennas (i.e. 324a, 324t in figures 3 and 4)), the performance measure being sensitive to 
the modulation (page 15, paragraph [0171]); and means for controlling the 
communication resources based on the performance measure (see block 334 in figure 3, 
the controller is based on channel state information; page 15, paragraphs [0172] and 
[0173]). Ketchum does not specifically describe that the communication channel may use 
non-orthogonal modulation matrix. Kuchi teaches that a communication channel using a 
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non-orthogonal modulation matrix in order to increase the symbol rate in the same field 
endeavor of multiple input multiple output conmiunication system. See paragraphs 
[0013] and [0014]. 

Thus, it would have been obvious to one skilled in the art at the time the invention 

was made to use a non-orthogonal modulation matrix modulating the MIMO 
communication channel of Ketchum for the purpose of increasing the symbol rate as 
taught by Kuchi. 



Claims 3 1,50 and 51: 

As shown in figures 3 and 4, Ketchum discloses a controller of a 
telecommunications system, the controller including: 

a performance measure estimator for determining a performance measure that 
characterizes performance of a communication channel (channel state information, page 
2, paragraph [0026]) between a first transceiver and a second transceiver, the 
communication channel including: modulation (see block 322a and 354a in figure 3), 
wherein modulation symbols are distributed using at least two radiation patterns (see 
different paths with different antennas (i.e. 324a, 324t in figures 3 and 4)), and wherein 
the performance measure is sensitive to the modulation (page 15, paragraph [0171]); and 
a control unit connected to the performance measurement unit, the control unit for 
controlling the communication resources based on the performance measure (see block 
334 in figure 3, the controller is based on channel state information; page 15, paragraphs 
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[0172] and [0173]). Ketchum does not specifically describe that the communication 
channel may use non-orthogonal modulation matrix. Kuchi teaches that a 
communication channel using a non-orthogonal modulation matrix in order to increase 
the symbol rate in the same field endeavor of multiple input multiple output 
communication system. See paragraphs [0013] and [0014]. 

Thus, it would have been obvious to one skilled in the art at the time the invention 
was made to use a non-orthogonal modulation matrix modulating the MIMO 
communication channel of Ketchum for the purpose of increasing the symbol rate as 
taught by Kuchi. 

Claims 2, 17, 32: 

Ketchum further discloses determining a plurality of performance measures for a 
plurality of communication channels between the first transceiver and the second 
transceiver (page 2, paragraph [0026]); and controlling the conmiunication resources 
based on the performance measures (see block 334 in figure 3, the controller is based on 
channel state information; page 15, paragraphs [0172] and [0173]. 

Claims 4, 19,34: 

Ketchum fiirther discloses including determining the performance measure by using a 
channel model which characterizes the communication channel between the first 
transceiver and the second transceiver (page 2, paragraph [0026]). 
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Claims 6, 21, 36 : 

Ketchum further teaches the modulation matrix includes at least one symbol which is 
transmitted Using at least two antenna resources within at least two symbol time intervals (see 
figures 3 and 4, page 12, paragraph [0136]). 

Claims 7, 22, 37: 

Ketchum further discloses the modulation matrix includes at least one element in a group 
including: one row for forming a vector modulation, a plurality of rows for forming matrix 
modulation, a symbol rate greater than one, a row having a dimension greater than that of a 
channel matrix, a column having a dimension greater than that of the channel matrix, effect of 
spreading, effect of carrier, effect of waveform, and effect of channelization codes (page 9, 
paragraph [0107]). 

Claims 8, 23, 38: 

Ketchum further discloses including determining the performance measure using at least 
one element in a group including: channel information on a radio channel associated with the 
communication channel, antenna weights associated with the communication channel, and 
modulation information on the communication channel (channel state information, page 2, 
paragraph [0026]). 

Claims 9, 24, 39: 
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Ketchum further discloses the performance measure comprises at least one element 
selected from a group including: frame-error rate, bit-error rate, signal-to-noise ratio, signal-to- 
interference ratio (page 2, paragraph [0025]). 

Claims 10, 25, 40: 

Ketchum further discloses comprising selecting a transmission method based on 
the performance measure (page 15, paragraph [0173]). 

Claims 11,26,41: 

Ketchum further discloses controlling the communication resources is based on 
comparison between a target value and the performance measure (page 15, paragraph 
[0173]). 

Claims 12, 27, 42: 

Ketchum further includes adapting the communication resources to instantaneous 
requirements based on the performance measure (page 3, paragraph [0028]). 

Claims 13,28,43: 

Ketchum further teaches the communication channel further includes at least one 
element in a group including: interleaving, spreading, carrier waveform, sub-carrier 
waveform, channel encoding, matrix modulation, vector modulation, MIMO modulation, 
space-time coding, space-frequency coding, space-code coding, beam forming, multi- 
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beam forming, radio channel, channel decoding, detection, equalizing, RAKE reception, 
and filtering of a received signal (see figures 4 A and 4B). 

Claims 14, 29, 44: 

Ketchum further teaches the communication resources include a transmit communication 
resource selected from a group including: a temporal transmit communication resource, a 
spectral transmit communication resource, an encoding resource, a spatial transmit 
communication resource, and transmit power (see encoding resource 412 in figures 4A and 4B). 

Claims 15,30, 45: 

Ketchum further teaches the communication resources include receive communication resources 
(see figure 3). 

Claims 47-49. 

See paragraph [0173] in particular for using a receive filter matrix which depends on a 
non-orthogonal matrix via the extended channel mode. 

4. Claims 3,18, and 33 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ketchum et al. (US 2003/0048856) in view of Kuchi (US 2002/0126648) as applied to claims 
1,16 and 31 above, and further in view of Cheng et al. (US 6,411,817 cited previously). 

Ketchum discloses all of the subject matters in claims 1,16, and 31 above except for 
determining a second performance measure for a second communication channel between the 
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first transceiver and a third transceiver; and controlling the communication resources based on 
the determined performance measures. 

Cheng et al. teach measuring a second communication channel between first transceiver 
and a third transceiver; and controlling the communication resources based on the determined 
performance measures (figure 1). It is desirable to include measuring a second communication 
channel between the first transceiver and a third transceiver in order to reduce interference and 
increase wireless system capacity. Therefore, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to include measuring a second communication 
channel between the first transceiver and a third transceiver as taught by Cheng into the system 
as taught by Ketchum so as to reduce interference and increase wireless system capacity. 
Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Kevin Y. Kim whose telephone number is 571-272-3039. The examiner 
can normally be reached on SAM ~5PM M-F. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Shuwang Liu can be reached on 571-272-3036. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Kevin Y Kim/ 

Primary Examiner, Art Unit 261 1 



